CLAIMS 



What is claimed is: 



1 . A method of controlling a catalytic combustion system Comprising an air 
supply, a flame burner, a fuel injector positioned downstream of the/flame burner and a 
catalyst positioned downstream of the fuel injector, a flow path containing a valve that 
directs a portion of the airflow to bypass the catalyst, wherein abortion of the fuel 
combusts within the catalyst and a remainder of the fuel combusts in the region 
downstream of the catalyst, comprising: 

determining the adiabatic combustion temperature at the catalyst inlet; 
adjusting the airflow that bypasses the catalyst to maintain the adiabatic 
combustion temperature at the catalyst inlet within a predetermined range. 

2. The method of claim 1, wherein the/adiabatic temperature is determined 
by monitoring a) the airflow through the combustor, b) the fuel flow to the combustor and 
c) the temperature of the gas mixture entering the combustor. 

3. The method of claim 2, wherein the airflow through the combustor is 
determined by measuring the airflow through the compressor, multiplying by the fraction 
of air flowing to the combustor, and subtracting the airflow through the bypass. 

4. The method of claim 3, wherein the airflow through the compressor is 
determined by measuring the pressure drop at the compressor inlet bell mouth. 

5. The method ofi^laim 3, wherein the airflow through the bypass is 
determined by a flow measuring device located in the bypass flow path. 

6. The method of claim 5, wherein the flow measuring device consists of a 
restriction to the flow and a sensor to measure pressure drop across the resistance. 

7. A iriethod of controlling a catalytic combustion system comprising an air 
supply, a flame burner, a fuel injector positioned downstream of the flame burner and a 
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catalyst positioned downstream of the fuel injector, a flow path containim/a valve that 
directs a portion of the airflow to bypass the catalyst, wherein a portioi^of the fuel 
combusts within the catalyst and a remainder of the fuel combusts iji the region 
downstream of the catalyst, comprising: 

determining the adiabatic combustion temperatiyfe at the catalyst inlet; 
measuring the exhaust gas temperature; 
calculating the exhaust gas temperature at fufl load; 
adjusting the airflow that bypasses the catalyst to maintain the adiabatic 
combustion temperature at the catalyst inlet based upon/a predetermined schedule that 
^ relates the i) adiabatic combustion temperature at the/catalyst inlet to ii) the difference 

O between the measured exhaust gas temperature ancj/the calculated exhaust gas 

\J temperature at full load. 

*p 8. The method of claim 7, wherein the adiabatic temperature is determined 

y3 / 

by monitoring a) the airflow through the cdmbustor, b) the fuel flow to the combustor and 

c) the temperature of the gas mixture entering the combustor. 

9. The method of claim Z, wherein the airflow through the combustor is 
determined by measuring the airflow through the compressor, multiplying by the fraction 
of air flowing to the combustor, and subtracting the airflow through the bypass. 

10. The method oflelaim 9, wherein the airflow through the compressor is 
determined by measuring the pressure drop at the compressor inlet bell mouth. 

1 1 . The method of claim 9, wherein the airflow through the bypass is 
determined by a flow measuring device located in the bypass flow path. 

1 2. The method of claim 1 1 , wherein the flow measuring device consists of a 
restriction to the flow and a sensor to measure pressure drop across the resistance. 
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;as temperature is measured 

14. A method of controlling a catalytic cofnbustion system comprising an air 
supply, a flame burner, a fuel injector positioned downstream of the flame burner and a 
catalyst positioned downstream of the fuel injector, a flow path containing a valve that 
directs a portion of the airflow to bypass the catmyst, wherein a portion of the fuel 
combusts within the catalyst and a remainder of the fuel combusts in the region 
downstream of the catalyst, comprising: / 

determining the adiabatic combustion temperature at the catalyst inlet; 
measuring the load; / 
calculating full load; / 

adjusting the airflow that bypasses the catalyst to maintain the adiabatic 
combustion temperature at the catalVst inlet based upon a predetermined schedule that 
relates the i) adiabatic combustion/temperature at the catalyst inlet to ii) the difference 
between the measured load and the calculated full load. 

15. The method ofclaim 14, wherein the adiabatic temperature is determined 
by monitoring a) the airflow through the combustor, b) the fuel flow to the combustor and 
c) the temperature of the gas mixture entering the combustor. 

1 6. The method of claim 1 5, wherein the airflow through the combustor is 
determined by measuring the airflow through the compressor, multiplying by the fraction 
of air flowing to the combustor and subtracting the airflow through the bypass. 

1 7. The method of claim 1 6, wherein the airflow through the compressor is 
determined by measuring the pressure drop at the compressor inlet bell mouth. 
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13. The method of claim 7, wherein the exhausj 
by a thermocouple installed in the exhaust stream. 



1 9. The method of claim>8f wherein the flow measuring device consists of a 
restriction to the flow and a sptffor to measure pressure drop across the resistance. 

20. The method of claim H^^&rtfter comprising; a power turbine downstream 
of the catalyst and a generglerConnected to the power turbine wherein the measured load 
is the outputcj£4ft^ generator. 

S<^2&^ 21. The method of claim 20, wherein the difference Jjfctween the load and the 
calculated full load is determined from the turbine compress^ discharge pressure, and 
exhaust gas temperature. 




22. The method of claim 14, wherein the catalyst is controlled via a schedule 
versus fuel air ratio (at the catalyst inlet) or Tad (anabatic combustion temperature) or 
EGT-delta (difference between calculated exhaust gas temperature at full load and 
measured exhaust gas temperature) in combiijation with a bypass and bleed. 

23. A method of controlling a /Catalytic combustion process consisting of a 
combustion zone through which air is flowed wherein the process includes, a fuel 
injection means to provide fuel to a caftalyst and one or more catalyst sections wherein: 

a portion of the fuel is combusted within the catalyst and the remaining 
fuel exits the outlet face of the catalyst and combusts in a homogeneous combustion 
reaction in the space downstreai^ of said catalyst outlet face, 

a bypass system operation is based on engine output power to maximize 
the low emissions operating/range of said catalyst, and 

the bypass valve closed loop control is based on a flow measuring device. 



24. The mefliod of claim 23, in which 

the bypass system operation is based on fundamental engine performance 
measurements suchf as exhaust gas temperature, ambient temperature, compressor 
discharge pressure, compressor discharge temperature. 
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25. The metiiedof claim 23, in which 

bypass valve closed loop control is based on the valve's feedback 



positior 



26. A method of controlling a catalytic confoustion process consisting of a 
combustion zone through which air is flowed wherein the process includes, a fuel 
injection means to provide fuel to a catalyst and one or more catalyst sections wherein: 
a portion of the fuel is combusted/within the catalyst and the remaining 
fuel exits the outlet face of the catalyst and coiybusts in a homogeneous combustion 
reaction in the space downstream of said catalyst outlet face, 

the bypass system operation/is based on fundamental engine performance 
measurements such as exhaust gas temperature, ambient temperature, compressor 
discharge pressure, compressor discharge temperature 

the bypass valve closest loop control is based on the valve's feedback 

position. 



27. A method of controlling a catalytic combustion process consisting of a 
combustion zone through which air is flowed wherein the process includes, a fuel 
injection means to provide fuel to a catalyst and one or more catalyst sections wherein: 

a portion of tne fuel is combusted within the catalyst and the remaining 
fuel exits the outlet face of the catalyst and combusts in a homogeneous combustion 
reaction in the space downstream of said catalyst outlet face, 

a bleed sfystem operation is based on exhaust gas temperature to maximize 
the low emissions operating range of said catalyst 

the bleed valve closed loop control is based on exhaust gas temperature. 




28. A method of controlling^tfatalytic combustion process consisting of a 
combustion zone through whigh-tfir is flowed wherein the process includes, a fuel 
injection means to proykfe fuel to a catalyst and one or more catalyst sections wherein: 
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a portion of the fuel is combusted within the catalyse and the remaining 
fuel exits the outlet face of the catalyst and combusts in a homogeneous combustion 
reaction in the space downstream of said catalyst outlet face, 

a bypass system operation is based on engin^r output power to maximize 
the low emissions operating range of said catalyst, 

a bleed system operation is based on exhaust gas temperature to further 
increase the low emissions operating range of said catalyst, 

the bypass valve closed loop control/is based on a flow measuring device, 

and 

the bleed valve closed loop contr6l is based on exhaust gas temperature. 



29. A method of controlling a caj&lytic combustion system comprising a 
combustor having an air supply, a flame burner, a fuel injector positioned downstream of 
the flame burner and a catalyst positioned downstream of the fuel injector, a flow path 
containing a valve that directs a portion of the airflow to bypass the catalyst, wherein a 
portion of the fuel combusts within the catalyst and a remainder of the fuel combusts in 
the region downstream of the catalyst, comprising: 

measuring at least/one thermodynamic combustion system parameter; 

selecting a first predetermined schedule that relates the at least one 
thermodynamic combustion /ystem parameter to a predetermined airflow that bypasses 
the catalyst; 

controlling the airflow that bypasses the catalyst by selecting the 
predetermined airflow mat bypasses the catalyst from the first predetermined schedule 
based on the at least $me measured thermodynamic combustion system parameter. 

30. Thd method of claim 30 or 34 wh^eln in the at least one thermodynamic 
combustion system parameter is selected feamthe group consisting of the exhaust gas 
temperature, the difference between th^exhaust gas temperature and a calculated exhaust 
gas temperature at full load, the / fcrfrbine inlet temperature; the combustor outlet 
temperature, the combustojHnlet temperature, turbine load, the catalyst inlet temperature, 
catalyst temperature^ihe catalyst outlet temperature, the adiabatic combustion 
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temperature, the preburner outlet tempdfrature, the preburner inlet temperature, the 
preburner inlet pressure, the preburner outlet pressure, the catalyst inlet pressure, the 
catalyst outlet pressure, the combjistor inlet pressure, the combustor outlet pressure, fuel 
flow to a primary zone preburner, fuel flow to a secondary zone preburner, fuel flow to 
the combustor, fuel flow to tKe catalyst, airflow to a primary zone preburner, airflow to a 
secondary zone preburner/and airflow to the combustor. 



31. 



The method of claim 30 further including the steps of: 
providing feedback of the at one thermodynamic combustion system 



parameter; and 





adjusting the airflow that bypasses the catalyst based on the feedback. 



32. The method of claim 32 whejrein the feedback is closed loop. 

33. The method of claim 30 fi/rther including the steps of: 
providing a flow path containing a valve that bleeds combustor inlet air 



flow; 



measuring at least one/thermodynamic combustion system parameter; 

selecting a second predetermined schedule that relates the at least one 
thermodynamic combustion systeiyl parameter to a predetermined airflow that bleeds 
combustor inlet air flow; and 

controlling the airflow that bleeds combustor inlet air flow by selecting the 
predetermined airflow that bleeds combustor inlet air flow from the second 
predetermined schedule basep on the at least one measured thermodynamic combustion 
system parameter. 



34. The method of claim 34 further including the steps of: 

providing feedback of the at least one thermodynamic combustion system 

parameter; and 

adjuring the airflow that bleeds combustor inlet air flow based on the 

feedback. 
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-34r The-me thod of elaim-34 wh ere i n th o f e edback is - do 3ed4eepr 



36. The method of claim, 30 oyG4 wherein the step of controlling the airflow 
that bypasses the catalyst includes the stjfcp of preselecting a thermodynamic combustion 
system parameter setpoint. 



M 

h 



M 



37. The method of claim 3/7 wherein the combustion system parameter 
setpoint is selected to reduce combus|tor emissions. 

38. The method of claim 37 wherein the step of controlling the airflow that 
bleeds combustor inlet air flow includes adjusting the airflow that bleeds combustor inlet 
air flow to maintain the setpoint. j 

39. The method of cflaim 34 wherein the step of controlling the airflow that 
bleeds combustor inlet air flow includes the step of preselecting a second thermodynamic 
combustion system parameter setpoint. 

40. The methoc/of claim40^wherein the step of controlling the airflow that 
bleeds combustor inlet air flow includes the step of adjusting the airflow that bleeds 
combustor inlet air flowAo maintain the second setpoint. 



41 . The method of claim 40 wherein the second thermodynamic combustion 
system parameter setpoint is selected to reduce combustor emissions. 



42. A method of controlling a catalytuj^tfmbustion system comprising a 
combustor having an air supply, a flame bpnier, a fuel injector positioned downstream of 
the flame burner and a catalyst pos}th5ned downstream of the fuel injector, a flow path 
containing a valve that blee^^ombustor inlet air flow, wherein a portion of the fuel 
combusts within the c#£lyst and a remainder of the fuel combusts in the region 
downstream of t^catalyst, comprising: 
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measuring at least one thermodynamic combustion system parameter; 
selecting a first pred^tefmined schedule that relates the at least one 
thermodynamic combustion system parameter to a predetermined airflow that bleeds 
combustor inlet air flow* 

concerning the airflow that bleeds combustor inlet air flow by selecting the 
predetermined airflow that bleeds combustor inlet air flow from the first predetermined 
schedule ba^ed on the at least one measured thermodynamic combustion system 
param^r. 

43. The method of claim 43 whereip in the at least one thermodynamic 
combustion system parameter is selected from the group consisting of the exhaust gas 
temperature, the difference between the exhausi gas temperature and a calculated exhaust 
gas temperature at full load, the turbine inlet tejmperature; the combustor outlet 
temperature, the combustor inlet temperature, /turbine load, the catalyst inlet temperature, 
catalyst temperature, the catalyst outlet temperature, the adiabatic combustion 
temperature, the preburner outlet temperature, the preburner inlet temperature, the 
preburner inlet pressure, the preburner outldt pressure, the catalyst inlet pressure, the 
catalyst outlet pressure, the combustor inlet pressure, the combustor outlet pressure, fuel 
flow to a primary zone preburner, fuel flow to a secondary zone preburner, fuel flow to 
the combustor, fuel flow to the catalyst, airflow to a primary zone preburner, airflow to a 
secondary zone preburner, and airflow tfo the combustor. 



44. The method of claim 43 further including the steps of: 
providing feedback of the at least one thermodynamic combustion system 

parameter; and 

adjusting the airflovfr that bleeds combustor inlet air flow. 

45. The method of claim 45 wherein the feedback is closed loop. 
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